Abstract. A stochastic differential equation driven by a Wiener process and fractional Brownian motion is considered in the paper. We prove the existence and uniqueness of the solution if the equation contains a certain stabilizing term.
Introduction
Consider the following stochastic equation written in integral form: . We assume that the coefficients of this equation are such that all stochastic integrals on the right hand side of (1.1) are well defined.
The integral ε t 0 c(s, X s ) dV s in (1.1) is considered as a stabilizing term. This term allows us to prove the existence and uniqueness of the solution adapted to the flow F t , t ≥ 0, where
The results of this paper remain true for the case of b = 0. The case of b = 0 and ε = 0 corresponds to the equation containing a fractional Brownian motion only (an equation without a standard Brownian motion). Conditions for the existence and uniqueness of a solution for the latter equation are considered in the paper [1] . One of these conditions is that the derivative ∂ x c(s, x) exists. We avoid this and some other conditions by introducing a stabilizing term. Conditions for the existence and uniqueness of a solution of a semilinear equation with ε = 0, b(s, x) = bx, and c(s, x) = cx are obtained in [2] . 
is equivalent to the standard Brownian motion. Since X 0 , W , B H , and V are independent, this implies that the process M H,ε t is equivalent to the standard Brownian motion with respect to the flow F t . Using Hitsuda's results [4] , one can represent this process in the following form:
where V is another standard Brownian motion adapted to the flow F t (F t ) and where
is a corresponding kernel dependent on ε and H. Using (2.1) we rewrite equation (1.1) as follows:
Define a sequence of stopping times τ N , N ∈ N, by (2.4)
Now we prove that τ N → T with probability one. Proof. We evaluate the probability of the event that τ N < T :
where
Remark 2.2. We proved, in fact, that for all ω ∈ Ω 0 where the event Ω 0 is such that P(Ω 0 ) = 1, there exists a number N = N (ω) for which τ N (ω) = T .
Without loss of generality we assume that ε = 1 and r(t, s) := r 1 (t, s) in what follows. Consider the following family of equations:
We prove that the solution X 
There exists an increasing function l(s):
Similarly,
By the definition of the stopping times τ N we have
in view of Hölder's inequality. The latter bounds imply that there exists a constant C N such that
Since the process X 0 is F t -measurable and E X N,0 t 2 = E X 2 0 , the processes X N,n t are well defined for all n, are F t -measurable, and the second moments E X N,n t Using the definition of the stopping times τ N and condition 2 we prove that there exists a constant K N,T such that
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by Hölder's inequality. This implies that Note that the process X N t is F t -measurable. Now we prove that (2.5) holds almost surely. Equality (2.5) holds almost surely if the integrals on the right hand side of (2.7) converge in the mean square sense to the corresponding integrals on the right hand side of (2.5) as n → ∞. We prove this convergence for the integrals involving the stopping time τ N . The proof for other integrals is the same. We have
The expression on the right hand side approaches zero in view of (2.8).
The following result provides conditions for the uniqueness of a solution of equation (2.5). 
If a solution of equation (2.5) exists, then there exists a constant K such that
Thus the Gronwall lemma implies that
Using the latter bound, the following inequalities . Proof. Let φ n (x) = x for |x| < n and φ n (x) = nx/|x| for x ≥ n. Also let a n (t, x) = a(t, φ n (x)), b n (t, x) = b(t, φ n (x)), b n (t, x) = b(t, φ n (x)).
Denote by X 
